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A. General Compensation Questions

Does evidence suggest that some teachers are significantly more effective than
others at improving student achievement?

Yes. Ample evidence indicates that there is wide variation among teachers in their ability to
produce student learning gains, as measured by standardized achievement tests (Murnane, 1975;
Armor, Conry-Oseguera, Cox, King, McDonnell, Pascal, Pauly, & Zallman, 1976; Murnane &
Phillips, 1981; McLean & Sanders, 1984; Hanushek, 1992; Sanders & Rivers, 1996; Wright,
Horn, & Sanders, 1997; Jordan, Mendro, & Weerasinghe, 1997; Rivers-Sanders, 1999;
Aaronson, Barrow, & Sander, 2007 Rockoff, 2004; Nye, Konstantopoulos, & Hedges, 2004;
Hanushek, Kain, O’Brien, & Rivkin, 2005; Rivkin, Hanushek, & Kain, 2005; Kane, Rockoff, &
Staiger, 2006). Hanushek (2002), for example, notes that the magnitude of differences among
teachers is so great that within a single large urban district, “teachers near the top of the quality
distribution can get an entire year’s worth of additional learning out of their students compared
to those near the bottom.” However, it is important to draw a distinction between two types of
research studies of teacher effect.

One group of research studies simulates how much a student would have gained if he or she had
been assigned to highly effective teachers for several years in a row. William Sanders and his
colleagues in Tennessee conducted some of the best-known research of this type. They
developed a value-added model to measure individual teacher contributions to student learning.
By grouping teachers into quintiles according to the size of their former students’ achievement
gains, the researchers could estimate how assignment to teachers of different levels of
effectiveness would influence student outcomes. In one study conducted in two large Tennessee
school districts, Sanders and Rivers (1996) estimated that students assigned to three highly
effective teachers in a row would have attained fifth-grade mathematics scores that were as much
as 50 percentile points higher than students with comparable beginning mathematics scores but
who were assigned to a series of three highly ineffective teachers.

Further simulations conducted by Sanders and his associates revealed that variability in teacher
effectiveness increased across grades and was greatest in mathematics (University of Tennessee
Value-Added Research and Assessment Center, 1995, cited in Rivers & Sanders, 2002).
Estimates of teacher effect revealed that highly effective teachers tended to be effective with all
groups of students regardless of initial achievement level, while highly ineffective teachers
produced unsatisfactory gains among all groups of students (Sanders & Rivers, 1996). Moreover,
results were additive and cumulative, so that the contributions of both highly effective and
ineffective teachers to students’ learning gains could be measured for at least four years after
students left their classrooms (Sanders & Rivers, 1996). Sanders and Rivers found little evidence
of compensatory effects, however. That is, simulations revealed that students who were assigned
to highly effective teachers after having been assigned to a series of highly ineffective teachers
made greater than expected gains, but not enough to make up for lost ground.
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The same pattern of results was found in Chicago and Dallas. In their study of ninth-grade
student mathematics achievement in Chicago public high schools, Aaronson, Barrow, and Sander
(2007) estimated that “one semester with a teacher rated two standard deviations higher in
quality could add 0.3 to 0.5 grade equivalents, or 25 to 45 percent of an average school year, to a
student’s math score performance.” A study conducted by Jordan et al. (1997) estimated that
average reading scores of sixth graders in Dallas schools would be expected to increase from the
59th percentile to the 76th percentile if they were assigned to three highly effective teachers in a
row, while average scores for sixth graders would be expected to decrease from the 60th to the
42nd percentile if they were assigned to a series of three highly ineffective teachers during the
same period. In mathematics, third graders in Dallas schools would be expected to increase their
average mathematics score from the 55th percentile to the 76th percentile if they were assigned
to three highly effective teachers, while the average mathematics score for third graders would
be expected to decline from the 57th percentile to the 27th percentile if they were assigned to
highly ineffective teachers for three years in a row.

These findings suggest that teachers are not equally effective at increasing student learning gains
and that it is possible to identify the contributions that individual teachers make to student
learning. Although it is tempting to conclude that policymakers can significantly narrow
achievement gaps simply by assigning the lowest performing students to highly effective
teachers, the solution is not that simple. These research studies reveal substantial differences in
individual teachers’ abilities to improve student achievement, but the identification of a highly
effective or ineffective teacher is backward-looking. That is, we know after the fact which
teachers produced the greatest student learning gains because we have analyzed their gain score
data.

However, in a school setting we can only know who was a good teacher in the past, not who will
be a good teacher in the future. This is an important distinction because research shows that these
teacher effects have a strong random element (e.g., Ballou, Sanders, & Wright, 2004;
Aaronson,et al., 2007; Koedel, 2007). Koedel, for example, found that the year-to-year
correlation in teacher effects was only about 0.35. This means that it is difficult to identify in
advance which teachers will be top performers the next year. It is even more difficult to predict
who will be top performers over the next several years.

A second type of research study on teacher effect would examine what would happen to learning
gains if students were assigned to high- or low-performing teachers based on historical data.
However, no one has run a true experiment that involves actually randomly assigning students to
high-performing teachers for several consecutive years.

References

Aaronson, D., Barrow, L., & Sander, W. (2007). Teachers and student achievement in the
Chicago public high schools. Journal of Labor Economics, 25(1), 95-135.

Center for Educator Compensation Reform Research Synthesis—2




Armor, D., Conry-Oseguera, P., Cox, M., King, N., McDonnell, L., Pascal, A., Pauly, E., &
Zellman, G. (1976). Analysis of the school preferred reading program in selected Los
Angeles minority schools. (Report Number R-2007-LAUSD). Santa Monica, CA: RAND
Corp. Retrieved December 6, 2007, from http://www.rand.org/pubs/reports/2005/R2007.pdf

Ballou, D., Sanders, W., & Wright, P. (2004). Controlling for student background in value-added
assessment of teachers. Journal of Educational and Behavioral Statistics, 29(1), 37-66.

Hanushek, E. (1992). The trade-off between child quantity and quality. Journal of Political
Economy, 100(1), 84-117.

Hanushek, E. A. (2002). Teacher quality. In L. T. Izumi and W. M. Evers (Eds.), Teacher quality
(pp. 1-12). Stanford, CA: Hoover Press. Retrieved December 6, 2007, from
http://edpro.stanford.edu/hanushek/admin/pages/files/uploads/Teacher%20quality.Evers-

Izumi.pdf

Hanushek, E. A., Kain, J. F., O’Brien, D. M., & Rivkin, S. G. (2005). The market for teacher
quality. (NBER Working Paper 11154). Cambridge, MA: National Bureau of Economic
Research. Retrieved December 6, 2007, from
http://edpro.stanford.edu/hanushek/admin/pages/files/uploads/w11154.pdf

Jordan, H. R., Mendro, R., & Weerasinghe, D. (1997). Teacher effects on longitudinal student
achievement: A preliminary report on research on teacher effectiveness. Paper presented at
the National Evaluation Institute, Indianapolis, IN.

Kane, T. J., Rockoff, J. E., & Staiger, D. O. (2006). What does certification tell us about teacher
effectiveness? Evidence from New York City. (NBER Working Paper 12155). Cambridge,
MA: National Bureau of Economic Research. Retrieved December 6, 2007, from
http://rsss.anu.edu.au/themes/TQConf Rockoff.pdf

Koedel, C. (2007). Teacher quality and educational production in secondary school. (Working
Paper 2007-2). Nashville, TN: Vanderbilt University, National Center on Performance
Incentives. Retrieved December 6, 2007, from
http://www.performanceincentives.org/data/files/news/PapersNews/Koedel 2007a_Revised.

pdf

McLean, R., & Sanders, W. (1984). Objective component of teacher evaluation: A feasibility
study. (Working Paper No. 199). Knoxville: University of Tennessee, College of Business
Administration.

Murnane, R. J. (1975). Impact of school resources on the learning of inner city children.
Cambridge, MA: Ballinger.

Murnane, R. J., & Phillips, B. R. (1981). What do effective teachers of inner-city children have
in common? Social Science Research, (10)1, 83-100.

Center for Educator Compensation Reform Research Synthesis—3



http://www.rand.org/pubs/reports/2005/R2007.pdf
http://edpro.stanford.edu/hanushek/admin/pages/files/uploads/Teacher quality.Evers-Izumi.pdf
http://edpro.stanford.edu/hanushek/admin/pages/files/uploads/Teacher quality.Evers-Izumi.pdf
http://edpro.stanford.edu/hanushek/admin/pages/files/uploads/w11154.pdf
http://rsss.anu.edu.au/themes/TQConf_Rockoff.pdf
http://www.performanceincentives.org/data/files/news/PapersNews/Koedel_2007a_Revised.pdf
http://www.performanceincentives.org/data/files/news/PapersNews/Koedel_2007a_Revised.pdf

Nye, B., Konstantopoulos, S., & Hedges, L. V. (2004). How large are teacher effects?
Educational Evaluation and Policy Analysis, 26(3), 237-257. Retrieved December 6, 2007,
from http://www.sesp.northwestern.edu/docs/publications/169468047044fcbd1360b55.pdf

Rivers-Sanders, J. C. (1999). The impact of teacher effect on student math competency
achievement. Unpublished doctoral dissertation, University of Tennessee, Knoxville, TN.

Rivers, J. C., & Sanders, W. L. (2002). Teacher quality and equity in educational opportunity:
Findings and policy implications. In L. T. lzumi & W. M. Evers (Eds.), Teacher quality (pp.
13-23). Stanford, CA: Hoover Press. Retrieved December 6, 2007, from
http://media.hoover.org/documents/0817929320 13.pdf

Rivkin, S. G., Hanushek, E. A., & Kain, J. F. (2005). Teachers, schools, and academic
achievement. Econometrica, 73(2), 417-458.

Rockoff, J. E. (2004). The impact of individual teachers on student achievement: Evidence from
panel data. American Economic Review, 94(2), 247-252.

Sanders, W. L., & Rivers, J. C. (1996). Cumulative and residual effects of teachers on future
studenst academic achievement. Knoxville, TN: University of Tennessee Value-Added
Research and Assessment Center. Retrieved December 6, 2007, from
http://www.mccsc.edu/~curriculum/cumulative%20and%20residual%20effects%200f%20tea

chers.pdf

University of Tennessee Value-Added Research and Assessment Center. (1997). Graphical
summary of educational findings from the Tennessee Value-Added Assessment System
(TVAAS). Knoxville, TN: University of Tennessee Value-Added Research and Assessment
Center. Retrieved December 6, 2007, from
http://www.shearonforschools.com/summary/GRAPH-SUM.HTML

Wright, S. P., Horn, S. P., & Sanders, W.L. (1997). Teacher and classroom context effects on
student achievement: Implications for teacher evaluation. Journal of Personnel Evaluation in
Education, (11), 57-67. Retrieved December 6, 2007, from
http://www.sas.com/govedu/edu/teacher_eval.pdf

This synthesis of key research studies was written by:

Cynthia D. Prince, Vanderbilt University; Julia Koppich, Ph.D., J. Koppich and Associates;
Tamara Morse Azar, Westat; Monica Bhatt, Learning Point Associates; and Peter J. Witham,
Vanderbilt University.

We are grateful to Michael Podgursky, University of Missouri, and Anthony Milanowski,
University of Wisconsin-Madison, for their helpful comments and suggestions.

Center for Educator Compensation Reform Research Synthesis—4



http://www.sesp.northwestern.edu/docs/publications/169468047044fcbd1360b55.pdf
http://media.hoover.org/documents/0817929320_13.pdf
http://www.mccsc.edu/~curriculum/cumulative and residual effects of teachers.pdf
http://www.mccsc.edu/~curriculum/cumulative and residual effects of teachers.pdf
http://www.shearonforschools.com/summary/GRAPH-SUM.HTML
http://www.sas.com/govedu/edu/teacher_eval.pdf

